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PROBLEM TO BE SOLVED: To connect a wiring pattern to a piezoelectric element by a method 
wherein an electrode conducted to a wiring pattern at a position corresponding to a piezoelectric 
element on a sheet-like wiring material and/or a rubber made projection on the piezoelectric element 
are formed. Surfaces of the electrode and a projection thereon and/or the piezoelectric element and the 
projection thereon are conductively plated. 

SOLUTION: A projection part 3 made of a rubber material is formed by using a dispenser 7 or the like 
on an electrode 2 arranged at a position corresponding to a piezoelectric element on a wiring substrate 
1 . Then, plating treatment by a conductive material is applied to surfaces of the rubber projected part 3 
and the electrode 2. Lastly the wiring substrate 1 is opposed to a line head substrate 5 on which the 
piezoelectric element 6 is arranged. Respectively corresponding electrode 2 and piezoelectric element 
6 are fixed by pressure so as to be electrically connected via the plated rubber projected part 7, and 
they are integrated. Herein, the rubber projection part 3 may be formed onto both of the electrode 2 
arranged on the wiring substrate 1, and the piezoelectric element 6 arranged on the line head substrate 
5. 
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(54) MANUFACTURE OF INK JET HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To connect a wiring pattern to a 
piezoelectric element by a method wherein an electrode conducted to a 
wiring pattern at a position corresponding to a piezoelectric element on a 
sheet-like wiring material and/or a rubber made projection on the 
piezoelectric element are formed. Surfaces of the electrode and a 
projection thereon and/or the piezoelectric element and the projection 
thereon are conductively plated. 

SOLUTION: A projection part 3 made of a rubber material is formed by 
using a dispenser 7 or the like on an electrode 2 arranged at a position 
corresponding to a piezoelectric element on a wiring substrate 1. Then, 
plating treatment by a conductive material is applied to surfaces of the 
rubber projected part 3 and the electrode 2. Lastly the wiring substrate 1 
is opposed to a line head substrate 5 on which the piezoelectric element 6 
is arranged. Respectively corresponding electrode 2 and piezoelectric 
element 6 are fixed by pressure so as to be electrically connected via the 
plated rubber projected part 7, and they are integrated. Herein, the rubber 
projection part 3 may be formed onto both of the electrode 2 arranged on 
the wiring substrate 1, and the piezoelectric element 6 arranged on the 
line head substrate 5. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the method for being arranged along with the circuit pattern printed by the front face of tabular wiring 
material, and this tabular wiring material, connecting the piezoelectric device on the line head substrate used for an 
ink-jet recording device, and manufacturing an ink-jet head the electrode and/through which it is arranged in the 
above-mentioned piezoelectric device on the above-mentioned tabular wiring material, and a corresponding position, 
and flows with the above-mentioned circuit pattern ~ or the height formation process which forms the height by rubber 
material on the above-mentioned piezoelectric device, the above-mentioned electrode and the height on it, and/-- or 
The above-mentioned piezoelectric device and plating down stream processing which performs plating processing by 
conductive material to the front face of the height on it, The manufacture method of the ink-jet head which possesses 
the process with a group which sticks the above-mentioned tabular wiring material and the above-mentioned line head 
substrate by pressure so that the above-mentioned electrode and the above-mentioned piezoelectric device which 
correspond respectively may contact electrically through the above-mentioned height, and attaches them in one, and is 
characterized by the bird clapper. 

[Claim 2] The manufacture method of an ink-jet head according to claim 1 that the above-mentioned tabular wiring 
material is a wiring substrate. 

[Claim 3] The manufacture method of an ink-jet head according to claim 1 that the above-mentioned tabular wiring 
material is sheet-like wiring material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the head for ink-jet 
recording devices, and relates to the method for connecting the circuit pattern printed by the front face of tabular 
wiring material in detail, and the piezoelectric device on a line head substrate, and manufacturing an ink-jet head. 
[0002] 

[Description of the Prior Art] There are some which are shown in drawing 3 in the connection method of the electrode 
which flows in the circuit pattern printed by the front face of the tabular wiring material in the conventional 
manufacture method of the head for ink-jet recording devices, and the piezoelectric device on an ink head substrate. 
This method sandwiches the anisotropy electric conduction sheet 35 between the piezoelectric device 33 arranged on 
the ink head substrate 34, and the electrode 32 arranged on the tabular wiring material 31, and connects electrically the 
above-mentioned piezoelectric device 33 and the above-mentioned electrode 32 by continuing applying a pressure. 
While applying the pressure, there is a property in which the portion has conductivity and this example uses this 
property for the above-mentioned anisotropy electric conduction sheet 35. Moreover, there are some which are shown 
in drawing 4 as one of the methods proposed by JP,4-345858,A. The anisotropy electric conduction film 36 is used for 
this method instead of the anisotropy electric conduction sheet 35 currently used in the above-mentioned example, and 
it connects a piezoelectric device 33 and an electrode 32 electrically and physically by applying a fixed time pressure 
and heat. There is a property hardened while it has conductivity in the above-mentioned anisotropy electric conduction 
film 36 by applying a fixed time pressure and heat, and this example uses this property. Moreover, there are some 
which are shown in drawing 5 as one of the methods proposed by JP,7-32590,A. This method connects the above- 
mentioned tabular wiring material 37 with the above-mentioned piezoelectric device 33 electrically by contacting 
elastic height 37a of the tabular wiring material 37 which gave dimple processing to the piezoelectric device 33 
arranged on the ink head substrate 34, and pressing the rubber slab 38 which has mist and big height 38a from the 
diameter of this elastic height 37a from the rear-face side of the above-mentioned elastic height 37a. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in the above-mentioned 
conventional technology. In the first above-mentioned example (shown in drawing 3 ), since it is the thing to which the 
plate-like anisotropy electric conduction sheet 35 and the plate-like ink head substrate 34 which prepared the 
piezoelectric device are made to stick by pressure, it is always necessary to apply a pressure comparatively high to 
making the anisotropy electric conduction sheet 35 demonstrate conductivity. Therefore, there were troubles, such as 
destruction of the piezoelectric device by high pressure, deformation of ink passage, and suppression of vibration of a 
piezoelectric device. Moreover, in the example (shown in drawing 4 ) of above-mentioned JP,4-345858,A, although it 
was temporary, by applying high pressure, there are troubles, such as destruction of a piezoelectric device and 
deformation of ink passage, as well as the above-mentioned example, and the above-mentioned trouble may have been 
further expanded by applying heat simultaneously. Moreover, in the example (shown in drawing_5 ) of above- 
mentioned JP,7-32590,A, elastic height 37a by dimple processing is needed on the tabular wiring material 37. however, 
the above-mentioned elastic height 37a — the convenience top of processing - a certain amount of [ surely ] size — not 
becoming ~ it does not obtain and is not suitable for the connection of the ink-jet head with which many contacts are 
located in a line by high density Therefore, the purpose of this invention is offering the method for connecting certainly 
the circuit pattern printed by the front face of tabular wiring material to which many contacts 1 are connected by the 
above-mentioned contact in the connection method of the ink-jet head located in a line by high density, and the 
piezoelectric device on a line head substrate, without applying high pressure and heat, and manufacturing an ink-jet 
head. 
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[0004] 

[Means for Solving the Problem] The circuit pattern by which this invention was printed by the front face of tabular 
wiring material in order to attain the above-mentioned purpose, In the method for being arranged along with this 
tabular wiring material, connecting the piezoelectric device on the line head substrate used for an ink-jet recording 
device, and manufacturing an ink-jet head the electrode and/through which it is arranged in the above-mentioned 
piezoelectric device on the above-mentioned tabular wiring material, and a corresponding position, and flows with the 
above-mentioned circuit pattern « or the height formation process which forms the height by rubber material on the 
above-mentioned piezoelectric device, the above-mentioned electrode and the height on it, and/- or The above- 
mentioned piezoelectric device and plating down stream processing which performs plating processing by conductive 
material to the front face of the height on it, It is constituted as the manufacture method of the ink-jet head which 
possesses the process with a group which sticks the above-mentioned tabular wiring material and the above-mentioned 
line head substrate by pressure so that the above-mentioned electrode and the above-mentioned piezoelectric device 
which correspond respectively may contact electrically through the above-mentioned height, and attaches them in one, 
and is characterized by the bird clapper. Existing wiring material which is the so-called wiring substrate which consists 
of a hard board of a tabular, and a flexible charge of a web material as the above-mentioned tabular wiring material and 
which is called the so-called FPC can be used. 
[0005] 

[Embodiments of the Invention] The gestalt of the operation which materialized this invention with reference to the 
drawing is explained hereafter, and an understanding of this invention is presented. In addition, the example following 
the gestalt of this operation and it is an example of operation of this invention, and is not the thing of the character 
which limits the technical range of this invention. The cross section showing the connection method of the ink-jet head 
which drawing 1 requires for the gestalt of operation of this invention here, and drawing 2 are the cross sections 
showing the connection method of the ink-jet head concerning the example of this invention. The manufacture method 
of the ink JIETO head concerning the gestalt of this operation is explained using drawing 1 . First, as shown in (a) of 
drawing 1 , the height 3 by rubber material is formed using dispenser 7 grade on the electrode 2 arranged in the 
piezoelectric device later mentioned on the wiring substrate 1, and the corresponding position (height formation 
process). Next, as shown in (b) of drawing 2 , plating processing by conductive material is performed to the front face 
of the above-mentioned rubber height 3 and the above-mentioned electrode 2 (plating down stream processing). The 
above-mentioned wiring substrate 1 is made to counter finally with the line head substrate 5 which arranged the 
piezoelectric device 6, it is stuck by pressure so that the above-mentioned electrode 2 which corresponds respectively, 
and the above-mentioned piezoelectric device 6 may be electrically connected through the rubber height 7 which 
performed the above-mentioned plating processing, and it attaches in one (process with a group). 
[0006] While the circuit pattern and piezoelectric device 6 of wiring substrate 1 front face are electrically connected 
through the plating section 4 given to the front face of the rubber height 3 formed on the above-mentioned electrode 2 
and the above-mentioned electrode 2 according to this method, those connection states are kept permanent by the 
above-mentioned process with a group, although a pressure will always continue being added to a piezoelectric device 
6 like the 1st example of a Prior art according to the above-mentioned process with a group at this time, since flexible 
rubber intervenes between an electrode 2 and a piezoelectric device 6, high-pressure force [ like the example which is 
the 1st of the above-mentioned Prior art ] whose above-mentioned pressure is is not needed Moreover, the above- 
mentioned height formation process and plating down stream processing can respond easily also to the processing to a 
detailed portion, and are suitable for connection of the ink-jet head with which many electrodes are located in a line by 
high density. As mentioned above, with the form of this operation, since the permanent connection between a circuit 
pattern and a piezoelectric device is attained under a comparatively small pressure and connection of the ink-jet head 
with which many contacts are located in a line by high density can be made according to a height formation process, 
plating down stream processing, and a process with a group, without using high pressure and heat, the life of a 
piezoelectric device is prolonged and the problem of oscillating suppression is not generated, either. 
[0007] 

[Example] The connection method of the ink-jet head concerning this example is shown in drawi ng 2 . Although a 
height formation process and plating down stream processing are performed to the electrode 2 arranged on the wiring 
substrate 1 with the gestalt of the above-mentioned implementation, the above-mentioned height formation process and 
plating down stream processing are performed to the piezoelectric device 6 arranged on the line head substrate 5 in this 
example ((a) and (b) of drawing 2 ). Therefore, in a process with a group ((c) of drawing_2 ), the position of the rubber 
height 3 is only different, and this example can also acquire the same effect as the gestalt of the above-mentioned 
implementation. Moreover, it is also possible to give the both sides of the electrode 2 arranged on the wiring substrate 
1 and the piezoelectric device 6 arranged on the line head substrate 5 the above-mentioned height formation process 
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and plating down stream processing. Thus, positive connection is attained by the still smaller force by forming the 
rubber height 3 in the both sides of the electrode 2 arranged on the wiring substrate 1, and the piezoelectric device 6 
arranged on the line head substrate 5. Moreover, it can change to the above-mentioned wiring substrate 1, and sheet- 
like wiring material, such as FPC, can also be used. In this case, since the above-mentioned sheet-like wiring material 
is a flexible charge of a web material, it needs to use reinforcing materials, such as another substrate and a back up 
plate, at the time of sticking by pressure in a process with a group. 
[0008] 

[Effect of the Invention] As explained above, by the method of proposing by this invention, without suppressing 
vibration of a piezoelectric device further, without [ without it applies the circuit pattern by which many contacts were 
printed by the front face of tabular wiring material also in the connection of the ink-jet head located in a line by high 
density and the piezoelectric device on a line head substrate for high pressure or heat, therefore ] cutting down the life 
of a piezoelectric device, it can connect certainly and an ink-jet head can be manufactured. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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